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Abstract
Many studies have shown a significant relationship between religion and health in Western coun-
tries. In developing countries, however, there is a dearth of scientific studies on the matter. Using 
data from the Ouagadougou Health and Demographic Surveillance System, this paper examines 
religious differences in child vaccination rates in five districts of Ouagadougou, Burkina Faso. It tests 
the applicability of the selectivity hypothesis, which holds that religious differences in health come 
from underlying differences in the socio-economic and demographic composition of religious com-
munities. In our study population, even when socio-economic and demographic characteristics are 
taken into account, an effect of religion on child vaccination rates was observed. This suggests that 
religious disparities in child vaccination rates are not solely due to the makeup of different religious 
communities, but also to ideological differences and/or to diffusion effects from interactions within 
religious groups. The religious differences demonstrated here suggest that a greater emphasis 
should be put on community-based approaches involving religious leaders when addressing health 
disparities. 
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Résumé
Dans les pays occidentaux, de nombreuses études ont montré une relation significative entre la reli-
gion et la santé. Dans les pays en développement par contre, il y a peu d'études scientifiques sur la 
question. Utilisant des données recueillies dans l’Observatoire de population de Ouagadougou, cet 
article examine les variations de la couverture vaccinale chez les enfants selon la religion dans cinq 
quartiers de Ouagadougou, au Burkina Faso. Il teste l’hypothèse de sélectivité selon laquelle les dif-
férences religieuses de santé proviendraient de différences dans la composition socio-économique et 
démographique des sous-groupes religieux. Même lorsque les caractéristiques socio-économiques 
et démographiques sont prises en considération, l'association entre religion et couverture vaccinale 
des enfants demeure. Cela suggère que les disparités religieuses dans les taux de vaccination des 
enfants ne sont pas uniquement dues à la composition socio-économique et démographique des dif-
férents sous-groupes religieux, mais aussi à des différences idéologiques et/ou à des effets de diffu-
sion provenant d’interactions au sein de ces sous-groupes. Cette association avec la religion suggère 
qu’un accent soit mis sur les approches communautaires impliquant les leaders religieux pour 
réduire les disparités en santé.
Mots clés : vaccination, religion, enfant, Ouagadougou, Burkina Faso
Introduction
Emile Durkheim’s scientific study of suicide 
(Durkheim, 1897) is considered the pioneering 
work on the epidemiological impact of religion, 
a topic which has become the subject of intense 
inquiry in the West, before, during and after the 
epidemiologic transition (Hummer et al., 1999; 
Van Poppel et al., 2002). However, in develop-
ing countries in general and sub-Saharan Africa 
in particular, there is a dearth of scientific data 
on the matter. There is reason to assume that 
there are meaningful differences between these 
two contexts. For instance, due to the generally 
low levels of formal education among sub-Saha-
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ran African populations, the influence of religion 
may be greater there. The sway of religion in 
the region has impacted on several public health 
campaigns. Reluctance to vaccinate on religious 
grounds, for example, has been reported in 
northern Nigeria (Kano, Zamfara, Kuduna) 
where in 2003 Muslim leaders called on parents 
to refuse to vaccinate their children against 
polio, claiming that the vaccine could contain 
carcinogens, HIV or cause infertility (Jegede, 
2007). 
Ideological barriers often stand in the way of 
the Expanded Programme on Immunization 
(EPI) goal to vaccinate all children, and, conse-
quently, of achieving the fourth Millennium 
Development Goal to reduce the mortality rate 
among the under-fives by two thirds between 
1990 and 2015. Thanks to targeted vaccination 
of child populations, infant and child mortality 
rates due to many infectious diseases have 
declined in recent years (Fourn et al., 2009). In 
order to improve the effectiveness of immuniza-
tion programs, it is important to measure dis-
parities in childhood immunization rates and 
understand the causes of these disparities, 
including those related to religion. In the case of 
Burkina Faso, a promising attempt of this type of 
analysis was conducted by the World Bank in 
2003, using Demographic and Health Survey 
data. This work has identified religious differ-
ences in child vaccination rates at the national 
level, particularly with regard to BCG and DPT 
vaccines. Vaccination rates were higher among 
children of Christian and Muslim mothers than 
for those whose mothers belonged to a tradi-
tional religion (adjusted relationships). The same 
religious differences were also observed in ante-
natal care and place of delivery (Banque Mondi-
ale, 2003). They are likely to be the root causes 
of religious differences in infant and child mor-
tality rates as observed by Becher et al. (2004) 
in rural Burkina Faso.
Yet little is known about the influence of reli-
gion on children's health in Burkina Faso’s urban 
areas, even if perceptions and prevention of dis-
ease have a religious dimension among 
Burkinabe city dwellers (Ouedraogo, 1994; 
Gemignani and Wodon, 2012). In fact, very few 
studies have explored religious health inequali-
ties in African urban areas. This may be because 
researchers assume that religious differences in 
health begin to blur and weaken among city 
dwellers, given their higher educational levels 
and greater exposure to the West. Using data 
collected in Ouagadougou, the capital of Burkina 
Faso, our objective is to examine the religious 
differences in child vaccination rates in an Afri-
can urban context. Burkina Faso has long been 
active in the EPI (in place in the country since 
1980) as well as other international initiatives to 
increase child immunization rates. In 1997, the 
country joined with its Sahelian neighbors to 
create the Initiative for Vaccine Independence, 
aimed at a long-term shift toward regional and 
country ownership of the EPI and working for 
the purchase of vaccines and supplies necessary 
for routine immunization (Ministère de la santé, 
2003). Despite these efforts, religion may still 
affect access to vaccination among children, 
even in Burkina Faso’s large cities. 
Theoretical consideration
Four plausible hypotheses are proposed to 
explain the influence of religion on health: the 
selectivity hypothesis (also known as the charac-
teristics hypothesis), the particularized theology 
hypothesis (otherwise known as the theological 
doctrine hypothesis), the interaction hypothesis 
and the minority group status hypothesis. The 
selectivity hypothesis postulates that religious 
differences in mortality and health are tied to 
differences in access to social and human capital 
(van Poppel el al., 2002). Thus, observed ine-
qualities between religious groups result from 
underlying socio-economic and demographic 
differences and not from the religion per se. The 
Ghanaian sociologist Stephen Gyimah suggests 
an important distinction between confounding 
and mediating factors (Gyimah et al., 2006). In 
Ghana, for example, Christians tend to have 
higher levels of formal education than Muslims 
or Animists (Takyi and Addai, 2002). This level 
of education and its influence on Christian 
mothers’ health care decision making may be 
considered a mediating factor (Caldwell, 1979; 
Mosley and Chen, 1984). Variables like the sex 
of the child, the mother’s age and her duration 
of residence in the city, in contrast, may be con-
sidered confounding factors, without obvious 
links to religion. 
The particularized theology hypothesis 
stems from the work of Durkheim (1897) and 
considers religion an institution of social control. 
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This hypothesis argues that, as a set of values 
and norms that govern beliefs and behavior, reli-
gion has an independent effect on attitudes and 
behavior. This affects the way people conceptu-
alize and access medical care (Hummer et al., 
1999). Studies from Ghana show evidence sup-
porting this idea. Gyimah has indeed discussed 
how the dominant Christian groups in Ghana 
(Catholics and mainstream Protestants) pro-
mote care-seeking among adherents, while Pen-
tecostal Churches place an emphasis on divine 
healing (through prayer and fasting) and portray 
care-seeking in clinics and hospitals as a lack of 
faith (Gyimah, 2007). Fourn et al. corroborated 
these findings with a qualitative study in Benin 
among some leaders and adherents of Protes-
tant sects, who expressed the belief that God 
gives life and thus the only protection necessary 
against disease is divine protection (Fourn et al., 
2009). 
The interaction hypothesis considers reli-
gious groups as social institutions through which 
people learn religious doctrines and are influ-
enced by other members’ health behaviour 
(Zhang, 2008; Yeatman and Trinitapoli, 2008). It 
may even happen that some members adopt the 
predominant group behavior without under-
standing the real reasons, in order to maintain a 
good relationship with the group. The principle 
of solidarity within the religious group is empha-
sized, with members sharing advice, psychologi-
cal and material support. However, the 
influence of the group on an individual is 
strongly dependent on the latter’s socio-eco-
nomic characteristics (Chamie, 1981, cited by 
Tfaily et al., 2009).
The minority group status hypothesis has 
been mainly discussed for reproductive behav-
iors (spacing and limiting births), postulating that 
minority religious groups adjust their health 
behaviors to maximize their security and/or 
social mobility (McQuillan, 2004; Johnson, 
1993). This adjustment depends on the social, 
political and economic context (Tfaily et al., 
2009; Morgan et al., 2002). This hypothesis has 
been already used to explain the reproductive 
behavior of religious minority groups in Asia 
(Johnson, 1993; Knodel et al., 1999; Morgan et 
al., 2002) and in Northern Ireland (Kennedy, 
1973). Since it is not clear in what way belonging 
to a religious minority group could impact vacci-
nation behaviors, this hypothesis does not fit 
well in our case. 
Our objective is to test the selectivity 
hypothesis (possible with our data) and explore 
whether, after accounting for the effects 
expected by this hypothesis, there is a residual 
effect of religion on child vaccination rates, 
attributable to other causes (especially those 
posited by the particularized theology and inter-
action hypotheses) without being able to sepa-
rate their respective effects. We believe that the 
selectivity hypothesis alone cannot explain the 
differences in child vaccination rates, given the 
extent to which religious beliefs shape individu-
als’ perceptions of disease and health behaviors 
in Burkina Faso (Ouedraogo, 1994; Banque 
Mondiale, 2003; Gemignani and Wodon , 2012), 
and given that religious groups are important 
vehicles of social organization in this country.
Data and methods
Study site and sample
This study was conducted in Ouagadougou, the 
capital city of Burkina Faso, one of the poorest 
countries in the world (UNDP, 2013), located in 
the Sahel region of West Africa. Ouagadougou’s 
population was estimated at 1,475,839 inhabit-
ants in a 2006 census (Bayala-Ariste, 2009). This
represents 10.5% of the total population of the 
country and 46.4% of the country’s urban pop-
ulation (Bayala-Ariste, 2009). The main eco-
nomic sectors in the city are the service sector, 
trade and crafts. According to the 2006 census
data, 57.4% of Ouagadougou dwellers were
Muslims, 34.9% Catholics, 6.2% Protestants 
and less than 1% were Animists (Bayala-Ariste, 
2009). The city is dominated by the Mossi eth-
nic group, but about sixty small ethnic groups 
also coexist. Ouagadougou experiences one of 
the highest child mortality rates among all Afri-
can capitals, with the under-five mortality esti-
mated at 95 deaths per 1,000 births in 2010 
(INSD and ICF international, 2012).
This analysis uses data collected in the Oua-
gadougou Health and Demographic Surveillance 
System (Ouaga HDSS), a research platform for 
studies and health interventions set up by the 
Institut Supérieur des Sciences de la Population, 
University of Ouagadougou in five Ouaga-
dougou neighborhoods (Rossier et al., 2012). 
Two of these neighborhoods (Kilwin and Tang-
hin) are official districts, with full access to 
http://aps.journals.ac.za 176
 African Population Studies 27, No 2, October 2013
municipal services. The remaining three neigh-
borhoods (Nonghin, Polesgo and Nioko 2) are 
unplanned, unofficial peri-urban settlements 
that lack public services such as electricity and 
running water. After an initial survey conducted 
between October 2008 and March 2009, the 
population of the Ouaga HDSS has been regu-
larly interviewed to register vital events (births, 
deaths, marriages and migration). As of May 
2012, the population tracked by the Ouaga 
HDSS totaled approximately 83,000 individuals. 
Over the course of the fourth round of inter-
views, between July 2011 and May 2012, field-
workers recorded information on vaccines 
received by all children less than 5 years of age, 
allowing for evaluation of EPI coverage in the 
HDSS areas. Ethical approval was granted by the 
Comité d’Ethique pour la Recherche en Santé, 
Ministry of Health, Burkina Faso (approval 
number 2010-10, Ethical review board for 
health research in Burkina Faso).
The dependent variables in this paper (as 
explained below) require us to limit our analysis 
to children between 12 and 59 months of age. 
Two sources were used to obtain this data for 
4,985 young children eligible for inclusion. Field-
workers asked to see children’s vaccination 
booklets, which were produced in 74% of 
cases. For the 26% of cases in which there was 
no vaccination booklet, fieldworkers relied on 
mothers’ oral reports. Dates of vaccination 
were copied from the vaccination booklets. If 
dates of vaccination were not known, the child 
was not included in the analysis of vaccination by 
timeframe (explained later), leaving a final sam-
ple size of 3,585 children for that analysis. 
Variables 
This study examines three dependent variables: 
1) incomplete vaccination; 2) incomplete vacci-
nation by the WHO’s timeframe; and 3) incom-
plete vaccination by the Burkinabe govern-
ment’s timeframe. According to WHO guide-
lines, a child is completely vaccinated when s/he 
has received the BCG vaccine, the measles vac-
cine, three doses of the polio vaccine and three 
doses of the DPT vaccine (against diphtheria, 
pertussis and tetanus). The WHO’s timeframe 
calls for these vaccinations to be complete by 
the age of 12 months, while the Burkinabe gov-
ernment’s own calendar calls for these vaccines 
to be complete by the age of 10 months. 
The primary independent variable is the reli-
gion of the child’s parents. Ideally, we would 
have taken mother’s and father’s religion into 
account in the same model. However, we evalu-
ated multicollinearity among all the independent 
variables by the variance inflation factor and we 
decided not to include mother’s and father’s 
religion in the same model2. Their effects have 
thus been tested separately. We have coded 
religion into three main categories according to 
the main religious groups in Ouagadougou: 
Islam, Catholicism and Protestantism. 14 chil-
dren have parents professing either a traditional 
religion or no religion, and because this consti-
tutes such a small proportion of our sample, 
these children were not included in the analysis.
Based on experiences recorded in other 
Sahelian settings, we expect to find lower vacci-
nation rates among Muslim families than among 
Catholic or Protestant families (Jegede, 2007; 
UNICEF, 2004). In general, Christian families in 
sub-Saharan Africa tend to be more open to 
allopathic medicine than their Muslim counter-
parts. Christianity and allopathic medicine, both 
propagated in the region by Westerners, share 
cultural and historical ties that link them 
together (Akoto, 1990). 
A notable difference between Catholics and 
Protestants is not expected. In each of these 
groups, there are some scattered churches that 
promote faith-healing (e.g. Charismatic for 
Catholics and Pentecostal Churches for Protes-
tants), but their numbers and influence are rela-
tively low in Ouagadougou. In addition, we do 
not have a variable that allows us to distinguish 
them from other churches.
Independent variables also include the sex 
2.  When considering incomplete vaccination as dependent variable, the variance inflation factor (VIF) was 
estimated at about 4.9 for father’s and mother’s religions while it was around 1 for other independent 
variables. When considering incomplete vaccination before 10 months or 12 months of age as dependent 
variable, the VIF was estimated at about 5.2 for father’s and mother’s religions while it was around 1 for 
other independent variables. According to Craney and Surles (2002), there is no formal criteria for deciding 
when the VIF is too large but a value around 5 is generally considered strong enough to introduce biases in 
the models. By choosing to put separately father’s and mother’s religions in the models, their variance 
inflation factors fall to about 1. 
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and age of the child, the age of the parents at 
the child’s birth, their duration of residence in 
the city, their educational level, their standard of 
living, and their ethnic group. Among the con-
trol variables, we distinguish between official 
and unofficial neighborhoods of residence, as 
well as the presence of a health center in the 
neighborhood. The impact of these factors on 
children’s health is the subject of a wide body of 
literature (Baya, 1998; Soura, 2009). It would 
perhaps have been interesting to take into 
account the experience of each woman in terms 
of utilization of maternal and child health serv-
ices by creating an indicator based on the use of 
prenatal care and place of delivery. But since the 
sample is not composed solely of children born 
within the study zone, we do not have complete 
information on prenatal and birth conditions for
each child. Furthermore, the large majority 
(94%) of women in our population seek prena-
tal care and give birth in health centers; so these 
independent variables would offer little variabil-
ity.
A lack of data on direct income led us to cre-
ate a proxy variable for standard of living that 
takes into account both the presence of a refrig-
erator and a television in the household, as well 
as the most expensive mode of transport availa-
ble in that household (a household with both a 
motor scooter and a car, for example, is classi-
fied as a car-owning household). The coefficient 
attached to each good is derived from a Princi-
pal Components Analysis (PCA). Based on the 
scores of the first factor of the PCA (which 
accounts for 50.4% of the variance), three cate-
gories of household were delineated: the poor-
est, the middle and the wealthiest (Table 1).
Statistical methods
Since the dependent variables are all binary, a 
logistic regression is used to test the relation-
ships3. This regression consists of modeling the 
logarithm of the odds ratio as a linear function of 
explanatory variables. The exponential of each 
coefficient indicates the odds ratio between the 
category and the corresponding reference cate-
gory for each categorical variable, when all else 
is equal. 
In our multivariate analysis, the effects of the 
child’s mother’s and father’s religion are tested 
separately, and three separate models are built 
for each dependent variable. The first model 
tests the gross effect of religion. The second 
tests the mediating effect of education. The 
third model tests the effect of religion independ-
ently of all the control variables. In the first 
model, the age of the child is controlled when 
analyzing full vaccination regardless of age limit. 
Results
Sample description
Table 2 shows the distribution of the sample by 
independent variables. Most parents fall into the 
intermediary age group (20-34 years old), have 
no formal education, and have lived in Ouaga-
dougou for more than 5 years. Most parents are 
also from the Mossi ethnic group and are Mus-
lim. The distribution of standards of living shows 
that most people fall into our definition of mid-
Table 1 Household characteristics and goods in possession by standard of living
Household characteristics and goods in possession Living Standard
Low Middle High
Score : -0,67 Score : 0,13 – 1,84 Score : 1,92 – 2,64
Refrigerator 0% 1.6% 82.3%
Television 0% 47.9% 99.1%
Mode of transportation
On foot or by bicycle 100% 7.5% 0%
Motor-Scooter 0% 91.4% 46.8%
Car 0% 1.1% 53.2%
3.  Although we have considered all children between 1 and 5 years, the data indicate very few repeated 
observations per mother: 92.3% of mothers had only one birth in the sample and the average number of 
children per mother in the sample was only 1.08. A high number of multiple observations per mother would 
have led us to use a multilevel analysis.
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dle class. 
This table also shows that different religions are 
associated with different socio-economic and 
demographic characteristics. Most notably, we 
see that Muslim families are disadvantaged in 
terms of parents’ level of education. The major-
ity of Muslim children in the sample have par-
ents with no formal education (Table 2). 
Descriptive analysis 
Figure 1 shows that the vaccination coverage 
rate varies by religion.  Children of Muslim par-
ents are less likely to be fully vaccinated. For 
example, among children in Muslim families, 
34% were not fully vaccinated by the age of 10 
months, compared to 25% among Catholics 
and Protestants. Between the two Christian 
denominations, the differences are small, as 
Table 2 Distribution of the sample (%) by parents’ religion and control variable
Variables Mother’s Religion Father’s Religion
Muslim Catholic Protestant Total Muslim Catholic Protestant Total
Age of the child, in months
     12-17 months 20.9 22.3 22.2 21.3 20.6 22.7 23.3 21.3
     18-23 months 19.0 20.3 23.7 19.6 19.1 20.3 22.6 19.6
     24 -59 months 60.1 57.4 54.2 59.0 60.2 57.1 54.1 59.0
Sex of the child       
     Male 50.1 48.1 46.8 49.4 49.9 48.7 46.6 49.4
     Female 49.9 51.9 53.2 50.6 50.1 51.3 53.4 50.6
Age of parent at child’s birth  ***    
    Under 20 years old 16.0 10.2 8.6 14.1 - - - -
    Between 20 and 34 years 
old
76.8 81.4 82.5 78.3 58.4 59.9 60.0 58.9
    35 years old and greater 7.2 8.4 8.9 7.6 41.6 40.1 40.0 41.1
Length of time lived in 
Ouagadougou
 **   ***   
     Fewer than 5 years 14.3 10.4 13.9 13.3 6.2 5.2 4.9 5.8
     5 years or  greater 60.0 61.3 66.2 60.7 74.9 69.1 80.3 73.7
     Born in Ouaga 25.8 28.3 20.0 26.0 19.0 25.8 14.8 20.4
Level of Education   ***   ***   
     None 61.3 44.1 48.0 56.2 54.4 31.8 36.7 47.5
     Primary 23.4 29.2 26.2 25.0 27.4 33.9 27.5 29.1
     Secondary and greater 15.3 26.7 25.9 18.8 18.2 34.3 35.7 23.4
Ethnic Background     *   
     Mossi 91.1 91.2 88.6 91.0 92.2 91.9 87.9 91.8
     Other 8.9 8.8 11.4 9.0 7.8 8.1 12.1 8.2
Standard of Living   **   ***   
     Low 33.1 32.2 35.4 33.0 33.3 31.6 35.4 33.0
     Middle 59.7 57.9 56.6 59.1 59.7 57.9 57.4 59.1
     High 7.2 9.9 8.0 7.9 7.0 10.5 7.2 7.9
Type of Neighborhood   **   **   
    Official 33.8 33.2 26.2 33.2 33.4 34.5 24.6 33.2
    Unofficial 66.2 66.8 73.9 66.8 66.6 65.5 75.4 66.8
Presence of a Health Center   *   **   
     No 56.2 56.9 63.1 56.8 56.7 55.2 65.3 56.8
     Yes 43.8 43.1 36.9 43.2 43.3 44.8 34.8 43.2
Sample Size 3907 1498 380 4985 3406 1274 305 4985
Percentage 67.5 25.9 6.6 100.0 68.3 25.6 6.1 100.0
Chi-Square Test (relation between column variable and row variable): *p<0.1 ; **p<0.05 ; ***p<0.001
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expected.
The unadjusted odds ratios (Table 3) show that 
children of a Catholic mother or father have a 
lower risk of not receiving all of the routine vac-
cinations than children of Muslim parents (odds 
ratio=0.72 for children of Catholic mothers). 
When it comes to incomplete vaccination by 12 
months or 10 months of age, the odds ratio is 
0.66. Children with Protestant parents also have 
a lower risk of being incompletely vaccinated 
than those with Muslim parents. The odds ratio 
for not being fully vaccinated before 12 months 
in this group is not statistically significant when 
considering the mother’s religion, but it never-
theless skews in the expected direction.  
Figure 1: Percentage of children incompletely vaccinated by timeframe and parents’ religion 
 
  
     
Table 3 Percentage of children incompletely vaccinated and odds ratios by timeframe and independent variable
Variables Model with mother’s characteristics Model with father’s characteristics
Incomplete 
vaccination
Incomplete 
vaccination by 12 
months
Incomplete 
vaccination by 
10 months
Incomplete 
vaccination
Incomplete 
vaccination by 
12 months
Incomplete 
vaccination by 
10 months
 % OR % OR % OR % OR % OR % OR
Age of child in months            
     12-17 Months 12.8 1 - - 12.8 1 - -
     18-23 Months 6.8 0.50*** - - 6.8 0.50*** - -
     24 -59 Months 6.3 0.46*** - - 6.3 0.46*** - -
Religion    
      Muslim 8.5 1 19.7 1 34.3 1 8.5 1 19.7 1 34.3 1
      Catholic 6.3 0.72** 13.9 0.66*** 25.7 0.66*** 6.4 0.74** 14.1 0.67*** 26.1 0.68***
     Protestant 5.8 0.67* 16.5 0.80 25.9 0.67** 4.9 0.55** 15.1 0.73* 24.2 0.61**
Sex of the child        
     Male 7.2 1 17.4 1 31.4 1 7.2 1 17.4 1 31.4 1
     Female 8.3 1.17 18.5 1.08 31.6 1.01 8.3 1.17 18.5 1.08 31.6 1.01
Age of parent at child’s 
birth
       
    Under 20 years old 8.6 1.14 20.0 1.17 32.7 1.08 - - - - - -
    20-34 years old 7.6 1 17.6 1 31.1 1 7 1 16.7 1 30 1
    35 years old and 
greater
8.7 1.16 18.3 1.05 33.2 1.10 8.9 1.30** 19.9 1.24** 33.6 1.18**
Length of time lived in 
Ouagadougou
       
     Fewer than 5 years 10.0 1 20.2 1 35.1 1 8.6 1 21.3 1 36 1
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Among the control variables, educational level 
and standard of living have the strongest rela-
tionships with care-seeking behavior (Table 3), 
each showing a positive relationship with vacci-
nation rates. The proportion of children who 
are not fully vaccinated by the age of 10 months, 
which is 37% when the child’s mother has no 
education, falls to 19% when she has a second-
ary education or higher. This proportion also 
falls from 21% to 11% within the 12 month 
WHO timeframe, numbers that remain rela-
tively stable if the father’s level of education is 
taken into account. Similarly, standard of living is 
also significantly related to all three measures of 
child vaccination. Unsurprisingly, children from 
poor families are disadvantaged compared to 
children from wealthier families. For example, 
36% among poor children have not received all 
the routine vaccinations by 10 months, com-
pared to 17% among wealthier families.
The child’s sex, the mother’s age and the 
parents’ ethnicity are all factors that seem to 
have no important relationship with child vacci-
nation. Other factors (type of neighborhood, 
presence of a health center in the neighbor-
hood) may have some relationship with child 
vaccination rates, but these relationships are 
tenuous.  
Multivariate analysis 
Tables 4 and 5 show the results of the multivari-
ate analysis. They show a significant relationship 
between child vaccination rates and parents’ 
religious affiliation (be it the mother’s or the 
father’s), for all three measures of child vaccina-
tion. When compared to children in Muslim 
families, those in Catholic families have less risk 
of being incompletely vaccinated when all else is 
equal (odds ratio ~ 0.71, model M1.3, Tables 4 
& 5). When we look at mothers’ religion only, 
the odds of a Catholic mother not vaccinating 
her child before 12 months or 10 months of age 
is almost 30% lower than those of a Muslim 
mother (Models M2.3 & M3.3, Table 4). Looking 
at the fathers’ religion, these ratios are esti-
mated at 0.73 and 0.75 respectively (Models 
M2.3 & M3.3, Table 5). 
     5 years and greater 7.8 0.76* 17.7 0.85 32.3 0.88 8.1 0.94 18.4 0.83 31.7 0.82
     Born in Ouaga 6.7 0.65** 17.3 0.83 27.4 0.70** 6.3 0.71 15.4 0.67** 29.3 0.73*
Level of education        
     None 9.2 1 20.8 1 36.9 1 9.5 1 20.9 1 37.1 1
     Primary 7.2 0.77** 16.6 0.76** 28.2 0.67*** 7.4 0.76** 17.7 0.81** 30 0.73***
     Secondary and 
greater
4.4 0.45*** 10.7 0.46*** 18.9 0.40*** 4.8 0.48*** 12 0.51*** 21.3 0.46***
Ethnic background        
     Mossi 7.8 1 17.9 1 31.8 1 7.8 1 17.7 1 31.6 1
     Other 7.8 1.00 18.9 1.07 28.1 0.84 8.1 1.05 20.8 1.22 30.4 0.95
Standard of living        
     Low 9.7 1 20.6 1 36.4 1 9.7 1 19.7 1 36.4 1
     Middle 7.3 0.73** 17.2 0.80** 30.1 0.75*** 7.3 0.73** 13.9 0.80** 30.1 0.75***
     High 3.8 0.37*** 9.9 0.42*** 16.6 0.35*** 3.8 0.37*** 16.5 0.42*** 16.6 0.35***
Type of neighborhood        
     Official 6.0 1 15.7 1 27.2 1 6 1 15.7 1 27.2 1
     Unofficial 8.7 1.49** 18.9 1.25** 33.2 1.33*** 8.7 1.49** 18.9 1.25** 33.2 1.33***
Presence of a health 
center
       
     No 9.0 1 19.1 1 33.2 1 9 1 19.1 1 33.2 1
     Yes 6.1 0.66*** 16.2 0.82** 28.5 0.80** 6.1 0.66*** 16.2 0.82** 28.5 0.80**
Sample size 4985 3585 3585 4985 3585 3585
NB:*p<0.1; **p<0.05; ***p<0.001
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Table 4 Odds ratios for incomplete vaccination (model with mothers’ characteristics)
Variables Model with mothers’ characteristics
Incomplete vaccination Incomplete vaccination 
before 12 months
Incomplete vaccination before 
10 months
 M1.1 M1.2 M1.3 M2.1 M2.2 M2.3 M3.1 M3.2 M3.3
Age of child in months     
     12-17 Months 1 1 - - - - - -
     18-23 Months 0.50*** 0.49*** 0.49*** - - - - - -
     24 -59 Months 0.45*** 0.45*** 0.46*** - - - - - -
Religion   
      Muslim 1 1 1 1 1 1 1 1 1
      Catholic 0.71** 0.78* 0.77** 0.66*** 0.71** 0.71** 0.66*** 0.72** 0.72***
     Protestant 0.66* 0.71 0.69 0.80 0.86 0.87 0.67** 0.73** 0.72**
Level of education   
     None  1 1 1 1 1 1
     Primary  0.79* 0.84 0.78** 0.78** 0.69*** 0.73***
     Secondary and greater 0.46*** 0.54*** 0.48*** 0.49*** 0.42*** 0.48***
Sex of the child
     Male 1  1  1
     Female 1.17  1.08  0.99
Age of parent at child’s birth  
    Under 20 years old  1.09   1.12  1.01 
    20-34 years old  1  1  1
    35 years old and greater  1.14 1.02 1.07
Length of time lived in 
Ouagadougou
    
     Fewer than 5 years  1  1  1
     5 years and greater  0.84 0.96 0.98
     Born in Ouaga  0.92 1.16 0.98
Ethnic background     
     Mossi  1  1  1
     Other  1.17 1.13 0.96
Standard of living     
     Low  1  1  1
     Middle  0.80* 0.85* 0.83**
     High  0.55* 0.54** 0.48***
Type of neighborhood     
     Official  1  1  1
     Unofficial  0.91 0.91 0.98
Presence of a heath center     
     No  1  1  1
     Yes   0.74 0.87 0.95
Log likelihood -
1337.35
-
1325.60
-
1316.58
-
1679.75
-
1663.71
-
1656.86
-
2219.78
-
2184.17
-2174.88
LR chi-square 51.56*** 75.06*** 93.09*** 16.45*** 48.52*** 62.23*** 27.23*** 98.46*** 117.03***
NB: *p<0.1; **p<0.05; ***p<0.001
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Our results also show that the differences in 
vaccination rates are stark between children of 
Protestant and Muslim fathers, especially when 
looking at full vaccination overall or full vaccina-
tion by the age of 10 months (M1.3 & M3.3, 
Table 5). Protestant fathers are more likely to 
Table 5 Odds ratios for incomplete vaccination (model with fathers’ characteristics)
Variables Model with fathers’ characteristics
Incomplete vaccination Incomplete vaccination 
before 12 months
Incomplete vaccination before 
10 months
 M1.1 M1.2 M1.3 M2.1 M2.2 M2.3 M3.1 M3.2 M3.3
Age of child in months     
     12-17 Months 1 1 1 - - - - - -
     18-23 Months 0.50*** 0.50*** 0.50*** - - - - - -
     24 -59 Months 0.45*** 0.45*** 0.46*** - - - - - -
Religion      
      Muslim 1 1 1 1 1 1 1 1 1
      Catholic 0.72** 0.81* 0.79* 0.67*** 0.73** 0.73** 0.68*** 0.76** 0.75**
     Protestant 0.54** 0.60* 0.56** 0.73* 0.80 0.77 0.61** 0.69** 0.67**
Level of education      
     None  1 1  1 1  1 1
     Primary  0.77** 0.83  0.84* 0.90  0.76** 0.78**
     Secondary and greater  0.50*** 0.61**  0.55*** 0.62***  0.49*** 0.56***
Sex of the child      
     Male  1  1  1
     Female  1.17  1.07  1.0
Age of parent at child’s birth     
    Under 20 years old     
    20-34 years old  1  1  1
    35 years old and greater  1.21*  1.20*  1.13*
Length of time lived in 
Ouagadougou
    
     Fewer than 5 years  1  1  1
     5 years and greater  0.96  0.86  0.97
     Born in Ouaga  0.90  0.79  0.90
Ethnic background     
     Mossi  1  1  1
     Other  1.24  1.34*  1.08
Standard of living     
     Low  1  1  1
     Middle  0.80*  0.87  0.82**
     High  0.52**  0.51**  0.44***
Type of neighborhood     
     Official  1  1  1
     Unofficial  0.91  0.92  0.98
Presence of a health center     
     No  1  1  1
     Yes   0.75   0.90   0.94
Log likelihood -
1336.22
-
1325.42
-
1315.31
-
1679.80
-
1667.42
-
1657.81
-
2219.61
-
2192.81
-2179.91
LR chi-square 53.81*** 75.40*** 95,63*** 16.35*** 41.11*** 60.32*** 27.57*** 81.17*** 106.97***
NB: *p<0.1; **p<0.05; ***p<0.001
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vaccinate their children. Only vaccination by 12 
months of age does not show a significant differ-
ence between children of Protestant and Mus-
lim fathers (M2.3, Table 5). It does not show a 
significant difference either when the compari-
son is made with the religion of the mother 
(M2.3, Table 4). This remains the case when 
children are compared in terms of full vaccina-
tion without a timeframe (M1.3, Table 4).
Overall, religious differences in child vaccina-
tion rates persist, even after taking into account 
parents’ level of education. These differences 
sometimes weaken or disappear when compar-
ing Protestants and Muslims (M.1.1 & M1.2, 
Table 4; M2.1 & M2.2, Table 5). 
Among the control variables, parents’ educa-
tional level and standard of living are the most 
strongly related to child vaccination, a phenom-
enon that is observed in many studies on child 
health in Africa. When all else is equal, the 
higher the mother’s educational level, the lower 
the likelihood that her child will be incompletely 
vaccinated, whether by 12 months or 10 
months (Table 4). This relationship, however, is 
not apparent among uneducated mothers and 
mothers with only a primary education when it 
comes to incomplete vaccination without a 
timeframe (Table 4, M1.3). Also, children with 
fathers who have a primary education have the 
same chance of being vaccinated by 12 months 
as do those whose fathers have no formal edu-
cation (Table 5, Model M2.3). With standard of 
living, it appears that the odds ratio of incom-
plete vaccination varies between 0.44 and 0.55 
when the wealthiest families are compared to 
the poorest (Tables 4 & 5).  
At the 10% error threshold, two other vari-
ables are significant: father’s age and his ethnic 
group (Table 5). Older fathers (those older than 
35) tend to vaccinate their children less than 
other age groups do, when all else is equal.  The 
effect of ethnic group is apparent only on vacci-
nation by 12 months, for which the children of 
Mossi fathers seem to be at an advantage. The 
apparent effects of other variables (duration in 
Ouagadougou, presence of a health center 
nearby, type of neighborhood) disappear once 
socio-economic differences are taken into 
account.
Discussion
Though the reluctance of some religious groups 
to vaccinate their children in sub-Saharan Africa 
has been the issue of much discussion (Jegede, 
2007; Fourn et al., 2009; UNICEF, 2004), there 
has been very little objective scientific measure-
ment of the religious differences in child vacci-
nation rates. Our bivariate analysis showed 
differences in child vaccination rates based on 
parents’ religion in the Ouagadougou Health 
and Demographic Surveillance area. Compared 
to the children of Muslims (Muslim mother or 
father), children of Catholics are more likely to 
receive all of their routine vaccines, be it by the 
WHO’s 12 month timeframe or the Burkinabe 
government’s 10 month timeframe. There are 
no significant differences between Protestants 
and Catholics, results which are consistent with 
our expectations. This religious disparity in vac-
cination rates might be attributable to the par-
ticular socio-economic and demographic 
makeup of the different religions. For instance, 
we have seen that a majority of Muslim parents 
have no education, lending credence to the idea 
that education among Muslims is generally 
lower than among Christians, in this setting and 
others (Takyi and Addai, 2002). 
However, the control variables could not 
account for the effect of religion. The vaccina-
tion advantage of the children of Catholic par-
ents persists across all models, though it 
weakens slightly when the level of parents’ edu-
cation is taken into account. The importance of 
education as a mediating factor is more appar-
ent when Protestant mothers are compared to 
Muslim mothers, especially in terms of com-
plete immunization, regardless of age and 
before the 12 months of age. For both depend-
ent variables, the gap between Muslim and Prot-
estant families loses significance when the 
mother’s level of education is taken into 
account, signifying that this difference repre-
sents a composition effect. When the criteria for 
full vaccination become stricter (by 10 months), 
differences in child vaccination rates between 
Protestant and Muslim mothers become more 
apparent. The father’s religion appears to have a 
more consistent relationship with child vaccina-
tion, with the children of Protestant fathers 
more likely to be vaccinated than those of Mus-
lim fathers.  
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The vaccination disadvantage that the chil-
dren of Muslim parents have may be related to 
false ideas about the dangers of vaccines, which 
are more widely circulated in Muslim communi-
ties (UNICEF, 2004). Informal interviews con-
ducted in our study area with one religious 
leader and three women for every religious affil-
iation (Muslim, Catholic, Protestant) show sup-
port for this idea. Fears of infertility due to 
vaccination were raised by some Muslim 
informants, but not by Catholic or Protestant 
informants. 
These religious differences suggest that a 
greater emphasis should be put on community-
based approaches to reducing health disparities 
in Burkina Faso. For the particular case of child 
vaccination, religious communities and informal 
prayer groups could be used to help educate 
their members about the importance of vaccina-
tion. The social influence that religious groups 
exert is undeniable, and harnessing their power 
can help counteract the rumors and help sup-
port adherents’ decisions to vaccinate their chil-
dren. This could lead to a greater coverage of 
vaccination, a result already demonstrated by 
UNICEF (2004) in several developing countries. 
In Sierra Leone, for example, a country that’s 
60% Muslim, facing poor vaccination coverage 
in the mid-1980s, UNICEF worked to create an 
Islamic Action Group that was instrumental in 
subsequent community mobilization efforts 
(UNICEF, 2004). Religious leaders spoke highly 
of vaccination in mosques and a federation of 96 
Muslim women’s groups helped prepare mass 
vaccination campaigns in collaboration with 
health workers. The result of these efforts was 
impressive, with the vaccination rate for chil-
dren under 1 year of age skyrocketing from 6% 
in 1986 to 75% in 1990 (UNICEF, 2004). 
Another prime example of the power of reli-
gious communities to promote healthy behav-
iors comes from the Indian state of Bihar, where 
Imams were recruited to help promote the 
polio vaccine (UNICEF, 2004). They included 
the benefits of the vaccine in their sermons and 
informal discussions with their faithful, and 
endorsing a brochure written in the local lan-
guages (Hindu and Urdu) that called on Muslims 
to vaccinate their children. This strategy mas-
sively increased the participation of Muslim fam-
ilies in polio vaccination campaigns. 
The observed inequalities based on certain 
control variables (parents’ educational level and 
standard of living) reinforce the need for multi-
dimensional efforts to improve community 
health. Health disparities have multiple causes, 
and their alleviation cannot come from the 
health sector alone (Turrell, 2002). Rather multi-
sectoral efforts must be undertaken to address 
their social and economic root causes. Health 
workers and researchers must become advo-
cates to inform decision makers about the reali-
ties on the ground, and the impact of policy 
decisions on marginalized groups (Turrell, 
2002). 
This study has some limitations. Due to the 
cross-sectional nature of the data used, causal 
inference from the observed relations must be 
careful and judicious. Another limitation is the 
possible sample selection due to the fact that 
only data on surviving children were collected. 
Children who died were probably those who 
were not immunized. A lack of information on 
religious beliefs and participation in religious 
activities requires us to limit our measures to 
religious affiliation as the proxy for religion in 
this study. A measure of religiosity would proba-
bly better capture the impact of religion on 
health behavior. Moreover, given the nature of 
the data used, the study could not test all the 
theoretical hypotheses that explain the relation-
ship between religion and health. Only the 
selectivity hypothesis was tested and the results 
showed that it cannot alone explain the religious 
differences in children’s vaccination rates in 
Ouagadougou. Finally, birth order was not 
included in this analysis due to a lack of data on 
the subject.  Care given by parents to a child can 
often depend on birth order; the lack of inclu-
sion of this information presents a limitation. 
Conclusion
Like other countries that have adopted the EPI, 
Burkina Faso has been working to achieve uni-
versal child vaccination (Ministère de la santé, 
2003). Mass vaccination campaigns have com-
plemented the routine immunizations provided 
in clinics and health centers. Vaccines, like the 
oral polio vaccine, have been the subject of 
intense door-to-door outreach campaigns, 
organized as part of the Global Polio Eradication 
Initiative. Vaccines that require a needle for 
administration have also been the subject of 
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large-scale campaigns, both clinic-based and 
with mobile outreach teams going into neigh-
borhoods. All of these strategies have success-
fully mobilized the media and community 
workers to inform families about the impor-
tance of vaccination.
But unfortunately these efforts have not 
been uniformly successful. Children of poor and 
uneducated parents remain at a disadvantage, as 
do children of Muslim parents, who remain 
underrepresented in child vaccination efforts 
compared to the children of Christian parents. 
The multivariate analysis presented here dem-
onstrates that these religious disparities cannot 
be fully explained by a composition effect (based 
on the disparate socio-economic and demo-
graphic makeup of these two religious commu-
nities). Rather, these important differences are 
also due to ideological differences and/or diffu-
sion effects arising from interactions within reli-
gious groups, even if the study was not able to 
separate these respective effects. In order to 
reduce these disparities in the future, it will be 
essential to work with religious groups and lead-
ers to ensure that all children, regardless of reli-
gious background, are able to benefit from 
lifesaving public health measures.
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